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* x A Srt&tfcl" 5 r. t X- fe 5 o 
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mxmm. ^^tz^xDmn^m^ b . 
mts.mnm.mzMvxmt)^m^v, z.<otat>m^ 10 
mzfcixwitmm&tii^&zftffli-zz b\zx ah 

get, ^{tiTt^^^^m^^-^xA, 
^mM^n-r^mm^m^tz^b sr^mt-rsif*^ 

SrftftS r b &W&b-fZ>m*m 1X112 KlE&ro^ 

tul2H^lH]teaS5r*IIElHlfe«IE^m-C-ttiE LTtUIE^ 
^f^>-7°Sr^)ffl)-r^ r b &!?mbirZ>m-&i% 2 (CIE«(7> 

nmmxa iz joit SB^^ST-fc 5 r b b -tz> 

m^4\z^.ML^nmm^mmm.^^^ a 30 

mzm^ifimMnx>y'<nB-mf2}mm&$:8:iE-rz>b 
b ii\z^ Mftm*¥%&m.comfflmtmx'foz>iiit>m&m 

zm'&b-tz>ft*m. 1 x« 2 iwiE^tD^i^s^i^m 

[H#9 7] tfllE^«-S?&»J^Sli, fuiEHS^Ji^ 40 



-tts ^ b b -tz>m *^ 2 ~ 7 >-f n*» 1 ^iwfS 

* roB^ it 5£*ma?& -> * x a . 

KA^fiR t -T 5 ^ i: Sfc £ T 5lf *^ 2 ~ 7 n 
[000 1] 

jfot/^Mzm-t** i:K>mm\z\-t, mnwM^^j* 
{z&rtZTkm&mmmffiizsaifrzhcox'ibz,, 

[00 0 2] 

zntzx^^mtDftmnffifrhmifcZixztzMz^ m% 

^ix^otLykm^^'PizWciii-r^ b*.m<o®&*m 

v<mtz-& : bmMbtez> 0 ^(DtzMzm&zntefr-? 
tzfcm ^mx-m m £ -tts x £ tix v » 

[00 0 3] 

[f§9§/$5/9?#:U.fc5 t-t-^^M] ^HjfeT-^^^tt^ 

-omn^^y^mm^^it^iz^^mt^tm^i-. 
mnm.mm<Dm% *mtz*£z>b\^o?§m&frfoitz a 

[0 0 0 4] 2ffi!^g(i, J'ay h^>7"cD— ffiT-fo5 

=^Mt ?*m^^x*.m<r>mm.*?io?;mxtbZ> (kt> 

? <ofet>^*;\s*?*mm\sX%m.*?T otzMz^ %tm# 
^7tt<r>£.o\zM.ti*m&-rz>z.bfrt£\,\ b^L, 

? 9 ttx amnm.f& x * m & m » ^ JMt v « •? n 

3^if ^ t? (i»E3$ £tf ft <7? y X/u^ a £ v > 5 

[0 0 0 5] ^if^^*^^-i-5r-mS.I-oV^TIll2 
OSrffl^Tl^iE-f-2),, HI2 0(±. mif 9 9 (n^m^z. 

^rAT-li, iSJE7k*^>-^ 10 1 i"3«^£ixfc7K^ 
liu-^ra.^— ^ l 0 2KJ; 9ffffi£ix, ^-tf^^ 103 
J; 9 "tat £ *T.*&f5MS?fc ^ ^ v9 l 0 4lrt!t^$ n 5, B 
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y9 1 0 4"CiH»*lX^ofc7K*tt7K3!l«aKl 0 6 
£rg£i UT^if # # 10 3 IC^SSU i^EEzKiii# ># 1 
0 1 ±vmi&£tiZfrmt tWzisXT^ft&ISmi- 
Zo jEfc, ro^fAlt j^Hife;* * y # 1 0 4(D 

[0 0 0 6] lOy^fAC^^T, ^^m?&^^y^ 

^yno 4-ettA»^#*<07kSi^ffi»sn5fc* 

^ x *R5R-«?6-x*$/^ 1 0 4*0>**ffi*J&*tt^-r5 o 
^rix^^^ffJtOTKlg^^i?^^ l 0 3 X *) 1tf£^\z 

mt&zinin&mmtz^^, miftm&x*y* 104* 
x-<DfEjj&T&fcmmm& 107 srit c-c^i?# #10 

3KPJS1"S*^tt#^*9#^ s fc9* i^#10 
3 36S«»«ft^#y^ 1 0 4^EE*{STJw5JS:i-S*t? 

[0 0 0 7] ^^1:0 2 1 (a) \Z^L,1t 0 Z(Om 

fttz.mz. mmni&x 9 y 9 1 o a ^5*i-57K*«j^ 

a «fttfc) £^1?## 1 0 3SriiCfc*»o*SWM&* 



[0 00 8] Sfc, «SJR-«ffe^ # ^ 9 1 0 4 Ul*t LT^l 
«3*»^^^:?>nfc^&Jw{i. *»«»^#y# 1 0 

S*tftWixtf*b*V^ ^cDfc^lcfiiSjETk^^ ># 1 
0 1 a>fe*WSMl»;*# ^10 4— <^7K*^Wjf&S:ih 
«>. «5J|s|-«»^#y# 1 0 4t**S:»t5«<OTfc 

i^t. ^£f«?&*# y# l o 4«t»^8iffi7k^*ai-5r. 

[0 0 0 9] ^CO^^Ei 2 1 (b) I^^L7t 0 C<Dg] 

mnmmx* y9 1 04^5^5*1^1 ok 

a) £^if# #10 3 £i§D*:|g^7kfgtfe£S (H 



*# ;/# 1 0 4t?«^i-5«ffi7KS:B**-t"4w itt^ 
te-C*>9, *S»«»^#y# 1 0 4irtt««*^*au 

v/^fACto TftSftiie t ft b ft V * £ V * 5 
[0010] «ft3^«»^»b-C«J!HIi$Xtt«l 

[0 0 1 1 ] 

20 egsa-u mn#^7 r t^9 9x&mn#>'7*ffi 
[0012] ft&<D^99<D&&m\t^mnmmM : & 

[0013] ^3t. «s»aim^a4: tt, mmrnn* 
[0014] z<Dm&\zjLV % nmmmmM^. «r 
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[0015] »*qi2fcE«<o»wi±» tfrEtt$Mt&iH 

->*xi*T-fcS„ IS*^ 2 \zftM<D&W I- <k ftfcf* MteR 

# ftjSffl^v ^JP^rtT 5Ct ^ "III t ft So 

[0016] »*« 3 »cfa*fe<7?»^ tfrE«mm?feft) 
*^ i x»i2trE«<7?^as^i»m?s.->^7 i ^-e*> 

So 

[ooi 7] if*^3(^is^^ic±tv(f. 
-3v^T^^>'7'(o[H]fejg^sB«isie5Sietft5i 9 

»=#J»urv^. «m«««>m*affl:«riW»iwfflv^ftv^ 

StSfcftt'fot), r<OJC;«imSr«!J®^-frftV^Jt> 

So 

[0 0 18] «$HG%fH*igS(::tt« ^amaifr&ffli: 

**sK^©E<Ejg&&SiJPi-5 r i: /S^agi: ft SWT*, 

£-£S r t sjm t ft So 
[0019] if #ig4 teE*J«?*9Jtt» itrEJfc&ttftfH 

ttli2S«lHJtej*«$rttli5lHie4i]E^S-T-«]E LTSfrEJB 

Wv-/ Srwaw s r. t t -rsif 2 s;-.e*cd 

[0 0 2 0] H#3g3K!aSt(7>3S9!T-l2. HKfi-*^^ 

HUMUKiEfcoaSWtt. tU^^ttt^i'P^-Kvr 
O S «IHlEa[**:ft3ti-5 jftttfll#S 3 »wEtt<D*9! £ 



6 

[0021] Mz-iZ, ±/^MSl^±/^co±^, W8s 
tK ft if J: <0 m.J£&m £ 0 hWL'P tt^ s »&»:: 

g]lE«fi:iEffi«S:*$ < L"C, jl«*M*>'7'fc«iai§llE 

lOtHfE $ -g:T l K * fc^nltgtftSo 

[0 0 2 2] Sfc, «M4Wft©*tl!B*t 
10 *Sr»36UTE]te*tjE««SrHcaii-lxtf, J:0**«l*» 
v ^MBHiai*oM»*s "IIB i: ft •? , t&&WM<o%tonm 

£-t±S w £ tfTOB £ ft So 

[0023] fs#jg 5 iciegto3§Bjii-t v ttnE^flss*^ 

li . -t jv-ms. X fij^® ?fc A P *5 ft S «K*5fa> g£ \z i 
20 -erS^^aSr^-rs r t*s-5Itei:ftSo 

[0024] if #« 6 \z%ti&(D3£m-z. ifo&mmnM'm 

^@icii^^S:i-si t fete, MfEtts^Jt^-ffiro^FPiB 

HfflU. ftIIES^lHll5agS:StJl2lH]S«E«lgcT-«iEU 
TStl2^-K>--7'Sr$iJ»i-S r t SrWfcfc-*-*!*** 1 

[00 2 5] IS#^ 6 |-:|E«O^B^{i, ttl^ft^-itfc J: 

[0026] mfc, «*]«6roai*«niDaEft*i:ai*» 

*«OP5*Sr»*LTllte*l3Efii*Srjmi-t-lx»l, <fc •? 
40 #«>«B^v^!p]Wa4wSyffli* 5 '5Ii8i:ftS. 

]E««-C*liEb-Cll]te**»*fl[*:JHElU. 1&VeX^7 
©BteitSSrfHlfejtSfi^rffl t ft S i 9 l-^JK^-T-Sr 

>4^SgtftSo 

[0 0 2 7] §S-fciS 7 ^Ettro*Wtt, StlEBiN-®;?&$U 
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S?fe*J W3£ S fc: J: 9 -t <o M M ^ ftJ » * ft 5 ' M '< * # £ 
[0 0 2 9] »*3g8^IS«036WtwJ:tttf, 

[0030] t-e. *R**m*fe*>&2ra« 

[0 0 3 1] »*E 9 fc:Kfc<D*Wtt, WIB«S»«?fiWJ 
SW#5 2-7 w v *^IE«^«^»««» 



[0 0 3 2] 

[«M<o**^»UB] BIT, *ftW<DMM<Dj&m&f%ffi 

[0033] cm i nm%m\ b i u**?^* 1 hjs 
[0034] j^a** * ^ * i we***^ 

T^M&£ft£ 0 2 Jfc 9*JMs&£ft57k*tt, 

te-&«8 7^*5V^"C«SJH-«ffi^^y ^ 1 .fc9#ffi£ftfc7K 

20 ^ 1 07/-K«:MSWo 

[0 0 3 5] Ty-KtwJ: 9fB»S^4^ofc7K*tt, 

iioTWttSSft, «MsWtaK&6 b<DS£g*^IBS£ftfc 

1^1^ m*u=¥^ u-* 2 J;9tftl&£ft5zkSi£^at 
US^JPH^^?/^ l*;:«&£ft5o ft. El^ttU 

30 [00 3 6]4\ w ^^SISORWWft^^^^twiS 
V>T. ECU4I^UT*D«3SfiS^A^$iX^^ECU 
4 ttwOjP«igffi^CT«S3|si-«»^^ y ^ 1 — tB^ffi 

tc v ECU4IL ^fertSBt-IEtSStb^itli^JS^tti B 

(0 2 (b) ) («T, rffi^l-lHlK^MAPj 

[0037] si 2 (b) \-xmmmm^^y3<ommi 
[0038] ^i nmBm<omnnm^MPtmMiy ^t- 

OttS^m^fil(-S<3# ECU4 ^ffl*-EJlSiffM A P 
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[0039] sen, niMMmmizxmzmm?*-* 

02 (a) KiDBWH-*. ECU4^»UTtB*»* 

^4Stt5i: (si i) , Ecu4it ^^istt^nr 

lr^Ui*-El<BJS«MAP (B2 (b) ) «:#JRL (S 

13) . ^n^i9ffi*Jg^tC»i-5^3«vr3^ 
l^[°]e5iSSr^«i-5 (SI 2) o tt^T, ECU4 

14) , trntmr-j-z (sis) 0 

[oo4o] ^ mim&mm\z.&\^xi±. %f^m*<D 

m.Wt\ » TECU4J 
[004 1] Cm 2 Mffl&IBd S3 3 tt#*9jtD* 2 HiK 

[0042] ^2 mfoi&m (Dmnm m^mnmM > * 

T*59, mif so^ia-rs/XA-s a It, u^^U 

Tkmt^tcoiztizmm vxmnmfc* 9^91 

?ll5c (04) Jc«ttsnr*59, ^ir^*5/^/X 
yu5a (04) ^fe*fe*^Sr"t«tb-CV^»&^ 

[0 0 4 3] wCT^if^^5iC0V^TlD4^ffl^TIft 
ffl^*i-^ 0 =- J &9 9 5tt/X/U5 a, -r^^-ifS 40 

bXt«R3l^5 c fc^bfll^SixTv^p ft, ©31^5 

[0 04 4] iSEETk^^ V^^fi^ U^aW— 9 2£S 
TIBffiSixfczkSiWu 9 9 5 Oj$< X/u 

5 a i ymMx~m%i£frz>o yx^saiowsns 

mn%6 b^b®§IS5 c(rtt*&$n, & 
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[0 0 4 5] -(Dj;?^ *2^1fc7B<i8fc::i3V*TW:. 7k 

LT^if * * 5 XtWBaft*^-^ 3 Ltl^^t 

[0 0 4 6] '&*<D^9 9 5<D?*Xm$\$:<mWtZ>^ 
x^J* (02 0) T-li. SSPJSiSS*^*^r?>*tfcBS 

(02 1) . L*»U S2Hlfe^ffi^ipWiaS; 

^if^^50tel-, ECU4^©|^]pItg^^f7K>'^ p 3 
SrS^-CV>^<D"C% ft*PJ*5*Jg^^5HI:t>ix, ^9 9 
Sti^m^ttfcX^I'&^m&Xtb^Xh. ECU 4*5. 
ttia-E]|E*«MAP (0 2 (b) ) «r#J»b-C*8»* 
^^3<^ig^ft*BaE*cig«^»J»i-SOT\ ^5fGf 

[0 0 4 7] (SJ, «2^lfe^flSl;i^*5*J»7n~ fiH 
IM)^flllMk«ti (02 (a) ) tBHtfcSO-et 

r«S»«ft«»a6«j » r e cu 4 j 

[0 0 4 8] 3 mifaftZM') 0 5 3 USS 

5, w^llMO^ffiir^V^Ttt^iilUi^St UT«RW 
ifi^Z b^9 9 5Sr^Lfc«a^^^Sr«fflU 

[004 9] 13 H16^1li<03S««J«tt. % 2 mMT&m 
(0 3) fc»H|-e*>5* s , ECU4*^5|sfm?fe^ir/um 

[0 0 5 0] *3*lft»JliO»J»7n- (06) Sr#RB 

^f^tECU4 tt^^*D«5Sfli^lC cx^^m?te^^ 

1— tU^^^S^^-T5 (S6 1) 0 CCO^ x EC 
U4»i, i±i^-[£]^igSMAP (0 2 (b) ) §r#S8L 
T (S6 3) . «S»#^^3^BSlHltejt*S:ft5t-t-5 
(S6 2) 0 tV^, ECU4|j:Ml?|X^y^l<D 

fcSmtf 1 0^^LT^^S?&Oir/u®EE^giJ^i-^ 
(S 6 4) o 
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viiJ:0IsWE«jE«*Sr3iai-5 (S6 5) . Z<DK % 

JxfcEME4fjEMAPSr*!Bi-5 (S 6 6) 0 ft, EJ$s*i 
jE«»»^— ^ >X VEJicttiEM A P J: £ IslteffiiE 

[0 0 5 2] S^T, ^f^/^S6 2-e#ft£>ftrt:B« 

nrte$£j:*xy:/s 6 5-e**e>nfciHite4fiE«»i: 

ffi£ft£ (S6 7) o m^X. ECU4ltIWyy3 

^3S:$0^bT (S6 8) jaSd^T-fi (S6 9) . 
[0 0 5 3] ft. r.<D*J»7o— tC&^T, ^fy/S 

®m*mrt. ^^^^3<D[nte3$«^iH]te3i*m^ffl 

tciiLT^fti^^ B^f?/7 p S64l:lSi54 

£ 9 R^-T^ n t 7^- nJtg t ft 

[0 0 5 4] mfcijEM^j:. -fe/u«EE^« 

»§^5fe*e)^g*^^v^3 ©WitEKBft'Srft* 

IE»«tt 1 i: ft 9 . -fe/HBE^aJtttBSrTlHlixtfTig 
5 < ft 5 «£ 5 ftt4jf£*-r 5 0 
[0 0 5 5] jfclc EnE*jE««Bfc*/U— ^ ^ ( S 6 30 
5) ^(/[HlteilEMAP (S6 6) ^J:5Ih3<E«I«« 

[0 0 5 6] ( 1 ) ?g 1 <Dtt 
% 1 fl^sSitrjs^Ttt* HHSttjE^ft^se^— ^ v (S 
6 5) Jiir/umEE^Pi— (OA^tti: LTEWE4iiEff«Sr 

^t5 0 wO^, mmTEmmsk^-^^ (S6 

5) li, StettlEMAP t LT, H7 (a) Sr#flR-f 
5o 07 (a) It ttM^g]|EMjEffift. 

t5i 9fcHa»£ftT^5 0 * y :/ S 6 4 T-fHRI £ ft 
fc-fe^aJESrH? (a) (O061jEMAPl:lTlii?)5 

wiT-Is]teffijE«aS:*«>sr: fc^-5j|gi:ft4o 09*. 
fcf, 6 4-Cl¥ffi$ftfc-fe/Haffi^a^a* % 

E«E*gjEflMSl±K a T-*>5 w £ ^MA P «fc 9 K*>^*«) 
f 0 0 5 71 (2) *2(D*a 



12 

6 5) tt*/u«ERVaj**B*flttSrAAi:bTigte4tI 
«»S:ft3ti-5. COP. SIEWjEftftSt^-f 1 ^ 
(S6 5) tt % (HlteMiEMAPi: LT, HI 7 (b) 

^HaTtoT, 7r^S 6 1 TA^SftfcfcB^^ffiS: 

[0058] jg 1 *>#3§sk:*5v vr tt, ai*ji*ffi<o*/h 

fcds-siSBfcftofco »2<d*S;^*5v^t 

seu-ciafi*i]E««sr*3ei-5^i^ 

a* ta;fr«^tt t ft ^ *-e<oBMB ^mm-t 5 r. t a^ts t 

ft£ 0 o^«9. *RJ|s|-«?&^*ftibft5aa* (flBA»* 

(E«iE«*Sr**< U «K»*?fiJw*«>e,ft5liJ* (ffi 
^Jt^{iD /h£t**& («»#^3^ifi:aisHE) tc 
tt. E«EijEff*S:/>S<t5wfe, ±5, Jt&fttttt 
Ottffi^aa LfcfflflPfcff pit *s-ait6 1 ft 5o 
[0 0 5 9] B 7 (b) Ul*»^fl[*^*ft-Pft« 
jE«ftiffi»^»^ftTV^o 0 7 (b) tCjol>T^ -t 
<OF*3, ai^S^ftt^A, B, C0^3*^(t$ 
t LT^LTfcSo rft?>OffijE««lj»tt, ai^Jg^ 
ftt^^:#<ft5f5if«M^fe^ft { 9, ^ttco-t/umiEo 

^jt^ttB, ffi^jt^fflA^ii^^ft^fttais^^® 

L«S^^7 p 3Sr$Ufflii--5o 

[0060] (3)^3 o^-^: 

m 3 (0*^^*31 ^Tfi, 0*5tt^«»*3t/U— (S 
6 5) teir/u®mo^£rA^£ UTlH]*5ffiJE«»Srj*« 
t5o ®!E«jE«»ft3£A'-^>' (S6 5) 

tt, IsI^ttiEMAP ^ LT, m7 (d) S:#fiHi-5o 
[00 6 1] 13 0**fc*5*t54*«jStt, ir/i-mm^ 

Cco^JwOV>THI7 (c) SrffiV^TtftWrS. HI 7 
(c) He. JBfi-Wft^^y^ l^7k*Srfltai*-frftv^ 

Tid^VNTfltT^^ 0 7 (c) X- 

ffll-eft**^. ©ffl2co^&(wli-t/uaffi^^{S2 
T% ©B 3 I : lit ;uUE Ir it 3 T*ft S J ^ 5 0 



(8) 
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U 0 7 (d) jc*Lfcl3tettEMAPSr#fiBL-C. SI 
te«jE«*fc**S. 07 (d) J;9*USJ:5K:* irA- 

(a? (c) «iint^tE^ii^ai) 

(d) tw*3V>T, SlB*tjE«»=l35«»*ix5 (0 7 
(d) ONm^Wao^) o 

{0 0 6 3] %Z3(Dj5&,\Z&\,^Tte, -fe^«BES:*o^ 
^BJffiT*ft«$it50>"C\ ECU4H Hi 7 (a) , 0 
7 (b) 0^511, -fe/HBEfcI3te*jE«*t*Sl»l 

a*«v ECU4 ^ffilS Uft tttUi ft b ft v >r r — * 

[0 0 6 4] (4) m4(Djj£: 

(S6 5) ft, StelEMAP^tt, 0 8 (a) ?r# 

[0 0 6 5] 0 8 (a) 11, flttt*'. Hffi<7}{f (SEE) 

mm (Hffil ~-BMitt3) tC:fcV>T. ffi^Jt^fi (A- 
C) ttKEI(ElijE«*d s 3t*oTV^ 0 flSS, 0 8 (a) 

^ffi i 0 m v * ^ -r y ^ -ett ^ £ ti X v * T t A v \ 
[0066] wOJcplw, -fe/^«E(0|*T*S:Sio^^> 

ffi^ft5*T^NPPa«:®B§"rSw t^-sifgtft^c ft. 
£ixftv\, 

[0 0 6 7] (5) %5<Ojr& 

TV^&tt, EHc«]E«»S:*«)5fc*^#K-r5[H]e 
[0 0 6 8] I5 0^I^^TI1 08 (b) \Z^-t 

iiiSfiai^y^ffi^So 0 8 (b) lifted? 0 

K*i£fcftfcffi;&ffi*ffi*Tr*>5 0 0*twlL 0 7 (c) 
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iSEiS^i^hTl^p ECU 4 ^77^5 6 4 
[0 0 6 9] ft, ^77^S64 i^^V^TM^$n/cir 

«»nm^|g^SJrftv\ 

[0 0 7 0] C$4£1&&AB) »4|IK«»C*5^S* 

(0 3) £HCfctp-eS>3<o-e. 3gg«iS;co0S^BS 

(02 (b) ) i:m\f^xnm^^s<oBmm^mmi: 

20 HHE5S«Sr«M»i-Sr.!:*5W«-e*>S. ft. fg4MW& 
[00 7 1 ] n4MW&t&<nffli®7*— Sri9l:fflv^ 

R9H-*o ECU4^»L-CiD«3Sffl[^x^Six^i:E 
C U 4 lir. ^in«i£ffl[^/C CT«m«?&;* Z v? 1 —Hi 
*Jt^ffiSr*-r5 (S9 1) o *<0|RECU4tt, ft^ 
-HfeiiSMAP (02 (b) ) Sr#BRUT (S9 

3) , I^y/s^illHlgiS^t^ (S9 

2) Q ecu 4 ttaj*»*iito#m«<i:*t?fc 
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tt*s**(OB£Sr*L-C^3o B£4£ttSS 1 2 TSI^S 
lxfc7k*oB^;355(6:V^»&^Ji x [H]feffiIEff>ifc£::*:# < 
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[0121] x k> Mr&mzm e mmm<Dm*mm^m 
[0122] i&wmt&<o±si'mj£&A&$iXtes m.j£m 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel 
circulation type fuel cell system which resolves 
temporal reduction of a circulation amount of 
hydrogen in a hydrogen circulation system, when a _ 

n 

quick acceleration and deceleration instruction is L_ 
given to a fuel cell. 

SOLUTION: This fuel circulation type fuel cell system 
comprises a fuel cell stack 1 for generating electricity 
with fuel and oxidizer supplied; a fuel circulation 
passage 6 for resupplying to the fuel cell stack 1 
again with fuel discharged from the fuel cell stack 1; a 
fuel pump 3 disposed in the fuel circulation passage 6 
for supplying new fuel to the fuel circulation passage 
6 and for circulating the fuel in the fuel circulation 

passage 6 with a given circulation amount; and an ECU 4 for issuing an output instruction 
value to the fuel cell stack 1 and for controlling the circulation amount of the fuel in the fuel 
circulation passage 6, depending on the output instruction value. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The fuel cell which generates electricity by supplying a fuel and an oxidizer, and the fuel 
circuit for supplying again the fuel discharged from said fiiel cell to a fuel cell, While being arranged 
all over said fiael circuit, having a fuel pump, an ejector, or a fuel pump and supplying a new fuel to 
said fuel circuit The fuel sending-out means for circulating the fuel in said fuel circuit with a 
predetermined circulating load, and by emitting an output command value to said fuel cell, and 
controlling said fuel sending-out means according to this output command value The fuel circuit 
system fuel cell system equipped with the fuel cell control unit which adjusts the circulating load of 
the fuel in said fuel circuit. 

[Claim 2] The fuel circuit system fuel cell system according to claim 1 characterized by having the 
function in which said fuel cell control unit supervises the quantity of state of said fuel cell. 
[Claim 3] The fuel circuit system fuel cell system according to claim 1 or 2 by which said fuel cell 
control unit is characterized by determining the target rotational speed of said fuel pump based on 
the output command value over a fuel cell. 

[Claim 4] The fuel circuit system fuel cell system according to claim 2 characterized by computing a 
spin compensation multiplier based on said quantity of state, said output command value, or said 
quantity of state, amending said target rotational speed by said spin compensation multiplier, and 
controlling said fuel pump while said fuel cell control unit determines the target rotational speed of 
said fuel pump based on said output command value. 

[Claim 5] The fuel circuit system fuel cell system according to claim 4 characterized by said quantity 
of state being the dew-point of the fuel in the eel electrical potential difference or fuel cell inlet port 
of a fuel cell. 

[Claim 6] Said fuel cell control unit is a fuel circuit system fuel cell system according to claim 1 or 2 
characterized by asking for the output percent change which is time amount rate of change of said 
output command value, computing a spin compensation multiplier based on this output percent 
change, said output command value, or said output percent change, amending said target rotational 
speed by said spin compensation multiplier, and controlling said fuel pump while determining the 
target rotational speed of said fuel pump based on said output command value. 
[Claim 7] Said fuel cell control unit is a fuel circuit system fuel cell system according to claim 6 
characterized by computing the execution time of said fuel pump based on said output command 
value and an output percent change, and controlling said fuel pump. 

[Claim 8] Said fuel circuit is arranged the bypass way which bypasses said fuel pump, and this 
bypass on the street. It has the bypass valve by which the closing motion is controlled by said fuel 
cell control device based on said quantity of state. When said quantity of state is convention within 
the limits, said bypass valve is opened. A fuel circuit system fuel cell system given in any 1 term of 
claims 2-7 characterized by closing said bypass valve and rotating said fuel pump with the rotational 
speed according to the value of said quantity of state when said quantity of state is outside the 
convention range. 

[Claim 9] Said fuel cell control unit is a fuel circuit system fuel cell system given in any 1 term of 
claims 2-7 characterized by making said fuel pump into a halt or an idle state when said quantity of 
state is convention within the limits. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a fuel circuit system fuel cell system. It is concerned 

more with a detail at the circulator style of the hydrogen in a fuel cell system. 

[0002] 

[Description of the Prior Art] It must supply, more than a fuel cell consumes hydrogen and air, in 
order to make the water of condensation within a fuel cell discharge in a fuel cell system. Since it is 
supplied from storage facilities, such as a mounted bomb, hydrogen will become the cause of 
worsening the fuel consumption of hydrogen remarkably, if the hydrogen which was not consumed 
is emitted into atmospheric air. Therefore, the system made to circulate through the hydrogen which 
was not consumed with a pump etc. is devised. 
[0003] 

[Problem(s) to be Solved by the Invention] There are two kinds of the approaches of reusing the 
hydrogen which was not consumed with a fuel cell greatly. The 1st kind is the approach of 
circulating through hydrogen using the fuel pump which incorporates a fuel by the actuation section 
which performs rotation, sliding, etc., and is sent out (henceforth a "fuel pump method"). However, 
by this approach, in order to enlarge a fuel pump and to work a fuel pump, great power was 
consumed, and there was a trouble of worsening the fuel consumption of a fuel cell vehicle. 
Moreover, by the fuel pump method, there was a trouble that the pressure of the hydrogen in a high- 
pressure hydrogen tank could not be used effectively. 

[0004] The 2nd kind is the approaches of circulating through hydrogen using the ejector which is a 
kind of a jet pump (henceforth a "ejector system"). This approach does not consume power like a 
fuel pump method, in order to circulate using the pressure energy of a high-pressure hydrogen tank. 
However, in an ejector system, since circulation is not performed unless hydrogen is consumed with 
a fuel cell, when the output of a fuel cell is extracted, there is a problem that the circulating load of 
hydrogen falls. Furthermore, with an ejector, since the nozzle for inducing the rate of flow is 
inserted, if the output of a fuel cell increases rapidly, the response delay of an ejector will arise, and 
there is a trouble that a circulating load does not reach desired value. 

[0005] The trouble which an ejector system has is explained in full detail using drawing 20 . 
Drawing 20 is the block diagram of the general hydrogen circulation system which used only the 
ejector. In this system, the pressure of the hydrogen supplied from the high-pressure hydrogen tank 
101 is regulated by the regulator 102, it is injected from an ejector 103, and is supplied to the fuel 
cell stack 104. In order to discharge the water of condensation as mentioned above, superfluous 
hydrogen is supplied to the fuel cell stack 104, and the hydrogen which was not consumed by the 
fuel cell stack 104 joins an ejector 103 via the hydrogen circuit 106, and circulates through the inside 
of a system with the hydrogen supplied from the high-pressure hydrogen tank 101. Moreover, this 
system is constituted so that the hydrogen pressure concerning the fuel cell stack 104 may increase, 
while the output of the fuel cell stack 104 increases. 

[0006] In this system, when a sudden acceleration command is made to the fuel cell stack 104, since 
a lot of [ rapidly ] hydrogen is consumed, by the fuel cell stack 104, the hydrogen pressure force in 
the fuel cell stack 104 decreases. Although it will be satisfactory if only the hydrogen corresponding 
to it is immediately supplied from an ejector 103, by the time the pressure drop in the inside of the 
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fuel cell stack 104 reaches an ejector 103 through the hydrogen circulation way 107, there will be 
time lag, and delay arises in time amount until an ejector 103 reacts to the pressure drop of the fuel 
cell stack 1 04. Furthermore, it will take predetermined time amount to serve as the hydrogen amount 
of supply which a fuel cell requires, since hydrogen passes the thin and extracted nozzle and is 
supplied. 

[0007] This situation was shown in drawing 2 1 (a). This drawing shows the actual hydrogen amount 
of supply (continuous line) which led the ejector 103 to the hydrogen amount of supply (broken line) 
which the fuel cell stack 1 04 requires, when a sudden acceleration instruction is made to the fuel cell 
stack 104. According to this drawing, after a sudden acceleration command is emitted, the hydrogen 
amount of supply which the fuel cell stack 104 requires increases rapidly, but the amount of 
hydrogen actually supplied from an ejector 103 does not catch up with it, but a hydrogen deficiency 
state (hesitation) generates it. Hesitation gives damages, such as breakage of the electrolysis film, to 
a fuel cell, and when the worst, a fuel cell results in destruction. 

[0008] Moreover, when a sudden moderation command is emitted to the fuel cell stack 1 04, control 
which decreases the hydrogen pressure concerning the fuel cell stack 1 04 to a predetermined value 
must be made. Although hydrogen is made to consume supply of the hydrogen from the high- 
pressure hydrogen tank 101 to the fuel cell stack 104 by the stop and the fuel cell stack 104 for that 
purpose, if supply of hydrogen is stopped, since hydrogen will not be introduced into an ejector 103, 
the trouble of it becoming impossible to circulate hydrogen occurs. If hydrogen does not circulate 
smoothly, when the water of condensation is accumulated into the fuel cell stack 1 04, a eel electrical 
potential difference falls, and in being the worst, it will lead to breakage of the fuel cell stack 104. 
[0009] This situation was shown in drawing 21 (b). This drawing shows the actual hydrogen amount 
of supply (continuous line) which led the ejector 103 to the hydrogen amount of supply (broken line) 
which the fuel cell stack 104 requires, when a sudden moderation command is made to a fuel cell 
stack. When a sudden moderation command is made, the fuel cell stack 1 04 needs the hydrogen 
circulation shown with the broken line, but since an ejector 103 stops in fact, the circulation force of 
hydrogen will be lost, and it will be in the condition that hydrogen piles up in a system. In this 
condition, it is impossible to remove the water of condensation generated in the fuel cell stack 1 04, 
and the water of condensation is accumulated in the fuel cell stack 104. Furthermore, since the 
condition of a fuel cell system is always changing, if control corresponding to a situation is not 
performed, it has the problem that the hydrogen circulatory system does not serve as the operation 
optimal for a system. 

[0010] This invention makes it a technical problem to offer the fuel circuit system fuel cell system 
which can cancel the situation where the hydrogen which circulates through the inside of the 
hydrogen circulatory system is temporarily less than the amount required of a system, when sudden 
acceleration or a sudden moderation command is made to a fuel cell. 
[0011] 

[Means for Solving the Problem] This invention was constituted as follows, in order to solve the 
above mentioned technical problem. The fuel cell which generates electricity by supplying a fuel and 
an oxidizer to invention according to claim 1 , While being arranged all over the fuel circuit for 
supplying again the fuel discharged from said fuel cell to a fuel cell, and said fuel circuit, having a 
fuel pump, an ejector, or a fuel pump and supplying a new fuel to said fuel circuit The fuel sending- 
out means for circulating the fuel in said fuel circuit with a predetermined circulating load, and by 
emitting an output command value to said fuel cell, and controlling said fuel sending-out means 
according to this output command value It is the fuel circuit system fuel cell system equipped with 
the fuel cell control unit which adjusts the circulating load of the fuel in said fuel circuit. 
[0012] When a sudden acceleration-and-deceleration command was made to a fuel cell in the fuel 
cell system which has the fuel circulatory system only using the conventional ejector, there was a 
trouble that the circulating load of a fuel will become smaller than the level which a fuel cell 
requires. However, even if it is the case where a sudden acceleration-and-deceleration command is 
made to a fuel cell according to invention according to claim 1 , a fuel cell control unit evaluates the 
circulating load of the fuel which a fuel cell needs using an output command value, and in order to 
perform control to which the quantity of the circulating load of a fuel is increased through a fuel 
sending-out means, it becomes possible to circulate only the fuel which a fuel cell requires of a fuel 
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circuit. 

[0013] Moreover, while newly supplying the fuel which is prepared all over a fuel circuit, and uses 
independently the fuel pump which produces the circulation force of a fuel by supplying power as a 
fuel sending-out means, or is stored in the high-pressure fuel tank etc. to the fuel circuit, we decided 
to use combining the ejector which produces the circulation force of a fuel using the high pressure of 
a high-pressure fuel tank. 

[0014] It becomes possible to circulate only the fuel which a fuel cell requires of a fuel circuit 
because a fuel cell control unit controls by this configuration to increase the rotational speed of a fuel 
pump even if it is it at the sudden acceleration-and-deceleration time of a fuel cell. Moreover, even if 
it is in the situation that an ejector does not perform fuel injection, therefore circulation of the fuel by 
the ejector is not performed as it sees at the time of sudden moderation of a fuel cell when it uses 
combining a fuel pump and an ejector as a fuel sending-out means, it becomes possible to circulate 
only the fuel which a fuel cell requires of a fuel circuit by gathering the rotational speed of a fuel 
pump of a fuel cell control unit. 

[0015] Invention according to claim 2 is a fuel circuit system fuel cell system according to claim 1 
characterized by having the function in which said fuel cell control unit supervises the quantity of 
state of said fuel cell. According to invention according to claim 2, since a fuel cell control unit 
supervises the quantity of state of fuel cells, such as a dew-point of the fuel in for example, a eel 
electrical potential difference and a fuel cell inlet port, it makes these quantity of states reflect in 
control of the circulating load of a fuel, and becomes possible [ performing finer control ]. 
[0016] Invention according to claim 3 is a fuel circuit system fuel cell system according to claim 1 or 
2 by which said fuel cell control unit is characterized by determining the target rotational speed of 
said fuel pump based on the output command value over a fuel cell. 

[0017] According to invention according to claim 3, the fuel cell control unit is controlled so that the 
rotational speed of a fuel pump turns into target rotational speed based on not an output but the 
command value of a fuel cell. Output change of a fuel cell is for it being behind and answering to an 
output command, and not using output change of a fuel cell for control is controlling the circulating 
load of a fuel based on an output command value, in order not to put this response delay on control. 
[001 8] If the control MAP which shows the relation between an output command value and target 
rotational speed (fuel circulating load) beforehand to a fuel cell control unit may be memorized and 
this control MAP is used The fuel circulating load which a fuel cell requires is evaluated in an 
instant, and the target rotational speed of a fuel pump is determined, and since a fuel cell control unit 
is enabled to control the rotational speed of a fuel pump, it becomes possible to circulate only the 
fuel which a fuel cell requires of a fuel circuit at the time of sudden acceleration and deceleration. 
[0019] It is the fuel circuit system fuel cell system according to claim 2 by which invention 
according to claim 4 is characterized by computing a spin compensation multiplier based on said 
quantity of state, said output command value, or said quantity of state, amending said target 
rotational speed by said spin compensation multiplier, and controlling said fuel pump while said fuel 
cell control unit determines the target rotational speed of said fuel pump based on said output 
command value. 

[0020] In invention according to claim 3, the target rotational speed of a fuel pump was determined 
based on the output command value. Although the point that invention according to claim 4 
determines the target rotational speed of a fuel pump with an output command value is the same as 
that of invention according to claim 3, the point which controls a fuel pump to compute a spin 
compensation multiplier further by taking into consideration the conditions (a eel electrical potential 
difference, dew-point, etc.) of a fuel cell, to amend said target rotational speed by the spin 
compensation multiplier, and to become a rotational-speed command value about the rotational 
speed of a fuel pump is the description. 

[0021] For example, when the eel electrical potential difference be decrease rather than the 
convention range under the effect of the generation water in a eel, the water of condensation, etc., 
while enlarge a spin compensation multiplier, carry out premium rotation of the fuel pump, remove 
the water of condensation in a eel etc. by increase the circulating load of a fuel and return a eel 
electrical potential difference to the convention range, it become possible to make it converge on the 
fuel circulating load ( target rotational speed) finally demand with an output command value. 
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[0022] Moreover, if a spin compensation multiplier is computed by taking into consideration the 
quantity of state of a fuel cell, and both of an output command value, it becomes controllable [ a 
finer fuel circulating load ], and even if it is at the sudden acceleration-and-deceleration time of a 
fuel cell, it will become possible to circulate only the fuel which a fuel cell requires of a fuel circuit. 
[0023] Invention according to claim 5 is a fuel circuit system fuel cell system according to claim 4 
characterized by said quantity of state being the dew-point of the fuel in the eel electrical potential 
difference or fuel cell inlet port of a fuel cell. According to invention according to claim 5, it 
becomes possible to adjust the amount of the fuel through which a fuel circuit is made to circulate, 
grasping the condition of a fuel cell by the dew-point of the fuel in a eel electrical potential 
difference or a fuel cell inlet port. 

[0024] Invention according to claim 6 said fuel cell control unit While determining the target 
rotational speed of said fuel pump based on said output command value Ask for the output percent 
change which is time amount rate of change of said output command value, and a spin compensation 
multiplier is computed based on this output percent change, said output command value, or said 
output percent change. It is the fuel circuit system fuel cell system according to claim 1 or 2 
characterized by amending said target rotational speed by said spin compensation multiplier, and 
controlling said fuel pump. 

[0025] Although the point that invention according to claim 6 determines the target rotational speed 
of a fuel pump with an output command value is the same as that of invention according to claim 3, 
the point which computes a spin compensation multiplier by the size of the output time amount rate 
of change of a fuel cell is the description further. Since it is the semantics "the output of a fuel cell is 
sharply changed to the inside of a short time" as the output time amount rate of change of a fuel cell 
is large, a spin compensation multiplier is set up greatly in this case. On the contrary, when the 
output time amount rate of change of a fuel cell is small, a spin compensation multiplier is set up 
small . 

[0026] Moreover, if a spin compensation multiplier is computed by taking into consideration both 
output time amount rate of change of a fuel cell, and output command value, it will become 
controllable [ a finer fuel circulating load ]. Thus, it becomes possible by computing a spin 
compensation multiplier, computing a rotational-speed command value by amending said target 
rotational speed by the spin compensation multiplier, and controlling a fuel pump to become a 
rotational-speed command value about the rotational speed of a fuel pump to circulate only the fuel 
which a fuel cell requires all over a fuel circuit at the time of the sudden acceleration and 
deceleration of a fuel cell. 

[0027] Invention according to claim 7 is a fuel circuit system fuel cell system according to claim 6 
characterized by for said fuel cell control unit computing the execution time of said fuel pump based 
on said output command value and an output percent change, and controlling said fuel pump. 
According to invention according to claim 7, based on an output percent change, a fuel cell control 
unit determines the execution time when a fuel pump performs premium rotation, and controls a fuel 
pump. It becomes possible by setting up the execution time greatly, and setting up the execution time 
small by performing such control, when change of an output percent change is small when an output 
percent change changes a lot to circulate only the fuel which a fuel cell requires all over a fuel circuit 
at the time of the sudden acceleration and deceleration of a fuel cell. Here, "premium rotation" 
means the case where the spin compensation multiplier computed in invention indicated by claim 6 
is larger than 1, and the rotational-speed command value over a fuel pump is larger than target 
rotational speed. 

[0028] Invention according to claim 8 said fuel circuit It is arranged the bypass way which bypasses 
said fuel pump, and this bypass on the street. It has the bypass valve by which the closing motion is 
controlled by said fuel cell control device based on said quantity of state. When said quantity of state 
is convention within the limits, said bypass valve is opened. When said quantity of state is outside 
the convention range, it is a fuel circuit system fuel cell system given in any 1 term of claims 2-7 
characterized by closing said bypass valve and rotating said fuel pump with the rotational speed 
according to the value of said quantity of state. 

[0029] According to invention according to claim 8, the bypass way which bypasses a fuel pump 
was prepared and the bypass valve by which a fuel cell control device controls closing motion was 
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prepared all over this bypass way. This configuration enables it to operate a fuel pump, only when 
required. That is, when a fuel cell is in a steady operation condition, a fuel pump is stopped, a fuel 
circulates a bypass way, and a fuel is circulated only with an ejector. Moreover, when a sudden 
acceleration-and-deceleration command is emitted by the fuel cell, and only when the quantity of 
state of a fuel cell separates from the convention range, close a bypass valve, a fuel pump is made to 
operate, and the circulating load of a fuel is increased temporarily. 

[0030] By rotating a fuel pump with the rotational speed according to the value of the quantity of 
state, the circulating load of the fuel in a fuel circuit is increased, and doing in this way enables it to 
return to condition of fuel cell convention-within the limits, not only the time of the sudden 
acceleration and deceleration of a fuel cell but when the quantity of state of a fuel cell separates from 
the convention range, moreover — according to this configuration — the quantity of state of a fuel cell 
— a convention — since a fuel pump is rotated only at the time of the sudden acceleration and 
deceleration of a fuel cell when it becomes out of range and, it becomes possible to save the power 
which works a fuel pump. 

[0031] It is a fuel circuit system fuel cell system given in any 1 term of claims 2-7 to which, as for 
invention according to claim 9, said quantity of state is characterized by making said fuel pump into 
a halt or an idle state in being convention within the limits, as for said fuel cell control unit. Since the 
power consumed with a fuel pump by making a fuel pump into a halt or an idle state can be stopped 
as a fuel sending-out means in the hybrid system which is using the ejector and the fuel pump 
together according to invention according to claim 9 when the quantity of states (a eel electrical 
potential difference, dew-point, etc.) of a fuel cell are convention within the limits, system-wide 
energy efficiency can be raised. 
[0032] 

[Embodiment of the Invention] Although the gestalt of operation of this invention is hereafter 
explained using a drawing, various modification which is not limited only to the gestalt of this 
operation and embodies the technical thought of this invention is possible for this invention. 
[0033] The [1st operation gestalt] Drawing 1 shows the fuel circuit system fuel cell system of the 1st 
operation gestalt of this invention. The gestalt of this operation has adopted the circulation system of 
a fuel pump method, and corresponds to invention indicated by claim 1 . Moreover, this operation 
gestalt shows the most fundamental configuration of this invention. 

[0034] The fuel cell stack 1 is supplied after the pressure of the hydrogen of a fuel is regulated by the 
regulator 2 from a high-pressure hydrogen tank etc. It is mixed with the hydrogen discharged from 
the fuel cell stack 1 in the bond part 7, and the hydrogen supplied from a regulator 2 is supplied to 
the anode side of the fuel cell stack 1 through fuel circuit 6a. 

[0035] The hydrogen which was not consumed with an anode is discharged through fuel circuit 6b 
with the water of condensation in the fuel cell stack 1 , after the circulation force is given by the fuel 
pump 3 arranged in the path of fuel circuit 6b, it results in a bond part 7, joins the hydrogen again 
supplied from a regulator 2, and is again supplied to the fuel cell stack 1 . In addition, although 
illustration has not been carried out, air is introduced into the cathode side of the fuel cell stack 1 as 
an oxidizer. This is the same also with the 2nd which carries out a postscript - the 6th operation 
gestalt. 

[0036] Now, in this fuel circuit system fuel cell system, if an acceleration-and-deceleration value is 
inputted to ECU4, ECU4 will emit an output command value to the fuel cell stack 1 according to this 
acceleration-and-deceleration value. For example, in the case of a fuel cell car, an acceleration-and- 
deceleration value is equivalent to the amount of treading in of an accelerator pedal. Furthermore, 
ECU4 asks for the target rotational speed of the fuel pump 3 corresponding to an output command 
value, controls the rotational speed of a fuel pump 3 to target rotational speed with reference to the 
control MAP ( drawing 2 (b)) ("the output-rotational speed MAP" is called hereafter) which shows 
the relation of the output command value and the target rotational speed (fuel circulating load) 
beforehand memorized inside, and secures the circulating load of the fuel which a fuel circuit system 
fuel cell system needs. 

[0037] The fuel circulating load (rotational speed of a fuel pump 3) for which the axis of abscissa 
shows the output command value by an axis of ordinate showing the rotational speed (fuel 
circulating load) of a fuel pump 3, drawing 2 (b) is an output command value and the relation of 1 to 



http ://www4 . ipdl . nci pi . go .jp/cgi -bin/tran_web_cgi_ej j e 7/2 0/2006 



JP,2003-157874,A [DETAILED DESCRIPTION] 



Page 6 of 16 



1, and a fuel cell needs them is defined. 

[0038] In the fuel circuit system fuel cell system of the 1st operation gestalt, since ECU4 evaluates 
the circulating load of the fuel which the fuel cell stack 4 needs with reference to the output- 
rotational speed MAP ( drawing 2 (b)) in an instant and controls a fuel pump 3 to target rotational 
speed based on the output command value even if a sudden acceleration-and-deceleration command 
is emitted, it becomes possible to circulate only the fuel which a fuel cell requires of the fuel circuit 
6. 

[0039] Next, drawing 2 (a) explains the flows of control in the 1st operation gestalt. If an output 

command is made to ECU4 (SI 1), thereby, ECU4 will determine the target rotational speed of the 

fuel pump 3 to an output command value with reference to the output-rotational speed MAP 

( drawing 2 (b)) memorized beforehand (SI 3) (SI 2). Then, ECU4 controls the rotational speed of a 

fuel pump 3 to target rotational speed (SI 4), and processing ends it (SI 5). 

[0040] In addition, in the 1st operation gestalt, the "fuel sending-out means" said by the claim 

corresponds to "a fuel pump 3" and "a regulator 2", and a "fuel cell control unit" corresponds to 

"ECU4." 

[0041] The [2nd operation gestalt] Drawing 3 shows the equipment configuration of the fuel circuit 
system fuel cell system of the 2nd operation gestalt of this invention. The circulation system which 
used the fuel pump and the ejector together in the gestalt of this operation is adopted, and it 
corresponds to invention this was also indicated to be by claims 1 and 3. Moreover, this operation 
gestalt is most fundamental operation gestalt of the hybrid system which used the fuel pump and the 
ejector together in the fuel circuit as a fuel sending-out means. 

[0042] In the fuel circuit system fuel cell system of the 2nd operation gestalt, the ejector 5 is formed 
all over the fuel circuit 6, nozzle 5a in which an ejector 5 carries out a postscript is connected to the 
high-pressure hydrogen tank through the regulator 2, and it is possible to supply a new fuel to the 
fuel cell stack 1 using the pressure of a high-pressure hydrogen tank. Moreover, the fuel pump 3 is 
formed in fuel circuit 6b, and an ejector 5 can generate the circulation force of a fuel independently, 
moreover — the case where fuel circuit 6b is connected to suction room 5c ( drawing 4 ) in which an 
ejector 5 carries out a postscript, and the ejector 5 has injected a new fuel from nozzle 5a ( drawing 
4 ) — the size of an amount — anyway, it is possible to circulate a fuel all over the fuel circuit 6 only 
with an ejector 5. 

[0043] An ejector 5 is explained here using drawing 4 . An ejector 5 is a kind of vacuum pump, and 
has the operation which changes pressure energy into the energy for conveying the matter. The 
ejector 5 consists of nozzle 5a, diffuser 5b, and suction room 5c. In addition, suction room 5c is 
connected with fuel circuit 6b. 

[0044] The hydrogen whose pressure was regulated through the regulator 2 from the high-pressure 
hydrogen tank etc. is injected from nozzle 5a from which the ejector 5 was extracted thinly at high 
speed. The hydrogen injected from nozzle 5a is supplied to suction room 5c from fuel circuit 6b, and 
since it moves to diffuser 5b, involving in the hydrogen which was not consumed by the fuel cell 
stack 1, hydrogen circulates through the inside of the hydrogen circuit 6 by injecting hydrogen newer 
than nozzle 5a. 

[0045] Thus, in the 2nd operation gestalt, the point which is using together the ejector 5 and the fuel 
pump 3 as a fuel sending-out means for circulating hydrogen in the hydrogen circuit 6 is the 
description. 

[0046] In the system ( drawing 20 ) which circulates through a fuel only with the conventional 
ejector 5, when a sudden acceleration-and-deceleration command was emitted, the problem that 
response delay arose in supply of hydrogen, or circulation of (the time of sudden acceleration) and 
hydrogen stopped (at the time of sudden moderation) occurred ( drawing 21 ). However, it sets to the 
fUel circuit system fuel cell system of the 2nd operation gestalt. Since ECU4 has formed the 
controllable fuel pump 3 other than an ejector 5 in order to circulate hydrogen Since ECU4 controls 
the rotational speed of a fuel pump 3 to target rotational speed with reference to the output-rotational 
speed MAP ( drawing 2 (b)) even if it is the case where a sudden acceleration-and-deceleration 
command is emitted and an ejector 5 cannot respond appropriately It becomes possible to secure 
appropriately the circulating load of the fuel which a fuel circuit system fuel cell system needs. 
[0047] In addition, since the flows of control in the 2nd operation gestalt are the same as that of the 
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1st operation gestalt ( drawing 2 (a)) substantially, the explanation is omitted. In addition, the "fuel 
cell control unit" said by the claim is equivalent to "ECU4." 

[0048] The [3rd operation gestalt] Drawing 5 shows the fuel circuit system fuel cell system of the 
3rd operation gestalt of this invention. The circulation system which used together the fuel pump 3 
and the ejector 5 as a fuel sending-out means in the gestalt of this operation is adopted, and it 
corresponds to invention indicated by claims 2-5. 

[0049] Although the equipment configuration of the 3rd operation gestalt is the same as that of the 
2nd operation gestalt ( drawing 3 ), it differs in that ECU4 is supervising the eel electrical potential 
difference of a fuel cell with the voltmeter 10. The fuel cell is designed so that it may work in the eel 
electrical potential difference of a certain convention range. However, a eel electrical potential 
difference may become lower than the convention range according to the cause of generation water 
and the water of condensation being accumulated in the fuel cell stack 1 . It is the fuel circuit system 
fuel cell system which can always fill the hydrogen circulating load which a fuel cell requires while 
it produces promptly the output demanded by the output command, returning a eel electrical 
potential difference, even if the gestalt of this operation is in such a situation and is the case where an 
output command is given to a fuel cell. 

[0050] It explains referring to the flows of control ( drawing 6 ) of the 3rd operation gestalt. If an 
acceleration-and-deceleration value is inputted to ECU4, ECU4 will emit an output command value 
to the fuel cell stack 1 according to this acceleration-and-deceleration value (S61). Under the present 
circumstances, ECU4 determines the target rotational speed of a fuel pump 3 with reference to the 
output-rotational speed MAP ( drawing 2 (b)) (S63) (S62). Then, ECU4 measures the eel electrical 
potential difference of a fuel cell through the voltmeter 10 installed in the fuel cell stack 1, in order 
to grasp the condition of the fuel cell stack 1 (S64). 

[0051] ECU4 computes a spin compensation multiplier by the spin compensation multiplier decision 
routine by considering a eel electrical-potential-difference independent or a eel electrical potential 
difference, and said output command value as an input (S65). Under the present circumstances, refer 
to the spin compensation MAP which it had beforehand in ECU4 for a spin compensation multiplier 
decision routine (S66). In addition, various methods exist in the decision approach of a spin 
compensation multiplier decision routine and the spin compensation multiplier by spin compensation 
MAP, and a postscript is carried out to it in detail. 

[0052] Then, the rotational-speed command value over a fuel pump 3 is computed as a product of the 
target rotational speed called for at step S62, and the spin compensation multiplier called for at step 
S65 (S67). Then, ECU4 controls a fuel pump 3 and processing (S68) ends it so that the rotational 
speed of a fuel pump 3 may serve as said rotational-speed command value (S69). 
[0053] In addition, in these flows of control, when the rotational speed of a fuel pump 3 is detected, 
the processing forjudging whether that rate reached the rotational-speed command value is prepared 
and the rotational speed of a fuel pump 3 has not reached after step S68 at a rotational-speed 
command value, it is also possible to perform feedback control which returns to step S64 again. 
Thus, by performing feedback control, it becomes possible to update a spin compensation multiplier 
according to the eel electrical potential difference which changes every moment, and it becomes 
possible to reflect a eel electrical potential difference in control of the rotational speed of a fuel 
pump 3 more. 

[0054] A part for premium rotation of the fuel pump 3 which needs a spin compensation multiplier 
in order to return a eel electrical potential difference to the convention range when the eel electrical 
potential difference is less than the convention range is defined, when a eel electrical potential 
difference is the convention range, a spin compensation multiplier is set to 1 here, and the more a eel 
electrical potential difference is less than the convention range, the more it has the property in which 
a value becomes large. 

[0055] Next, the various methods for the spin compensation multiplier decision by the spin 
compensation multiplier decision routine (S65) and spin compensation MAP (S66) are explained. 
[0056] (1) In the 1st method [ 1st ] of a method, a spin compensation multiplier decision routine 
(S65) determines a spin compensation multiplier for a eel electrical potential difference as an only 
input value. Under the present circumstances, refer to drawing 7 (a) for a spin compensation 
multiplier decision routine (S65) as spin compensation MAP. The correction factor straight line of 
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** is drawn for the lower right where a spin compensation multiplier and an axis of abscissa are eel 
electrical potential differences, and, as for drawing 7 (a), an axis of ordinate shows the relation of the 
spin compensation multiplier to a eel electrical potential difference. The intersection of this 
correction factor straight line and axis of abscissa is the default value of a eel electrical potential 
difference, and in the usual case, the fuel cell is designed so that it may work near [ this ] default 
value (convention range). It becomes possible to ask for a spin compensation multiplier by applying 
the eel electrical potential difference measured at step S64 to the spin compensation MAP of 
drawing 7 (a). For example, when the eel electrical potential difference evaluated by step S64 is a, it 
is immediately called for from MAP that a spin compensation multiplier is Ka. 
[0057] (2) In the 2nd method [ 2nd ] of a method, a spin compensation multiplier decision routine 
(S65) determines a spin compensation multiplier by considering a eel electrical potential difference 
and an output command value as an input. Under the present circumstances, refer to drawing 7 (b) 
for a spin compensation multiplier decision routine (S65) as spin compensation MAP. In asking for a 
spin compensation multiplier, the focus of the 2nd method is using the output command value 
inputted at step S61 with a eel electrical potential difference. 

[0058] In the 1st method, it was not concerned with the size of an output command value, but the 
spin compensation multiplier was defined more nearly uniquely than a eel electrical potential 
difference. By using the 1 st method, it became possible to change the output of a fuel cell to an 
output command value, recovering the eel electrical potential difference of a fuel cell. In the 2nd 
method, it is taking the magnitude of an output command value into consideration, and determining a 
spin compensation multiplier with a eel electrical potential difference, further, and it becomes 
possible to shorten time amount until the output of a fuel cell serves as an output command value, 
that is, the output (output command value) for which enlarges a spin compensation multiplier and a 
fuel cell is asked when the output (output command value) for which a fuel cell is asked is large (a 
fuel pump 3 is high-speed rotation) - in being small (a fuel pump 3 is low-speed rotation), it 
becomes possible more by making a spin compensation multiplier small to perform control which ** 
(ed) in the condition of a fuel cell. 

[0059] As for drawing 7 (b), the correction factor straight line is drawn for every output command 
value, respectively. In drawing 7 (b), only three in case output command values are A, B, and C are 
shown as a representative. An inclination becomes sudden, so that an output command value 
becomes large, and these correction factor straight lines cross one point at the default value of the eel 
electrical potential difference of an axis of abscissa. It is determined beforehand that the straight line 
of these output command value C, the output command value B, and the output command value A is 
used, respectively in case the outputs of said fuel cell stack 1 are the range of max - size, the range in 
size -, and the range of inside - smallness. In the 2nd method, ECU4 chooses the correction factor 
straight line corresponding to an output command value, further, determines the spin compensation 
multiplier corresponding to a eel electrical potential difference current in the correction factor 
straight-line top, and controls a fuel pump 3. 

[0060] (3) In the 3rd method [ 3rd ] of a method, a spin compensation multiplier decision routine 
(S65) determines a spin compensation multiplier by considering only a eel electrical potential 
difference as an input. Under the present circumstances, refer to drawing 7 (d) for a spin 
compensation multiplier decision routine (S65) as spin compensation MAP. 
[0061] The focus in the 3rd method is evaluating whenever [ descent / of a eel electrical potential 
difference ] continuously and gradually. This point is explained using drawing 7 (c). Drawing 7 (c) is 
a graph showing time amount change of the eel electrical potential difference when not making the 
fuel cell stack 1 circulate through hydrogen. Thus, if hydrogen is not circulated, the eel electrical 
potential difference decreases gradually. In the 3rd method, it has managed using a threshold about 
whenever [ descent / of a eel electrical potential difference ], for example, when whenever [ descent / 
of a eel electrical potential difference ] is the range 1, a eel electrical potential difference is 
represented with drawing 7 (c) with a threshold 1, in the case of the range 2, it is a threshold 2 about 
a eel electrical potential difference, and, in the case of the range 3, a eel electrical potential 
difference is represented with a threshold 3. 

[0062] It judges to which threshold that the eel electrical potential difference measured in step S64 
described above ECU4 corresponds, and a spin compensation multiplier is defined with reference to 
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the spin compensation MAP shown in drawing 7 (d). As whenever [ descent / of a eel electrical 
potential difference ] becomes large so that drawing 7 (d) may show, a spin compensation multiplier 
becomes larger. In addition, since the spin compensation of a fuel pump 3 is unnecessary when the 
eel electrical potential difference has fallen within the convention range (range where a eel electrical 
potential difference is higher than the threshold 1 of drawing 7 (c)), spin compensation multiplier =1 
is chosen in drawing 7 (d) (intersection of the axis of ordinate of drawing 7 (d), and an axis of 
abscissa). 

[0063] In the 3rd method, since a eel electrical potential difference is represented with some 
thresholds, in order that ECU4 may not have the need of memorizing the detailed spin compensation 
MAP to which a eel electrical potential difference and a spin compensation multiplier correspond by 
1 to 1 like drawing 7 (a) and drawing 7 (b), it becomes possible to decrease the amount of data which 
ECU4 must memorize of it. In addition, in the above mentioned explanation, although three 
thresholds are estimating whenever [ descent / of a eel electrical potential difference ] for 
convenience, the number of setup of a threshold is not limited to this. 

[0064] (4) The 4th method [ 4th ] of a method takes in the element of the 2nd method, considers an 
output command value, and determines the spin compensation multiplier of a fuel pump 3 while it 
evaluates whenever [ descent / of a eel electrical potential difference ] using a threshold like the 3rd 
method. Under the present circumstances, refer to drawing 8 (a) for a spin compensation multiplier 
decision routine (S65) as spin compensation MAP. 

[0065] An axis of abscissa is the value (electrical potential difference) of a threshold, and, as for 
drawing 8 (a), the axis of ordinate shows the spin compensation multiplier. In each threshold (a 
threshold 1 - threshold 3), the spin compensation multiplier has become settled in every output 
command value (A-C). In addition, output command value A-C drawn on drawing 8 (a) shows 
central value for explanation, and the output command value may be set up at the finer step in the 
actual system. 

[0066] Thus, the amount of data which ECU4 memorizes can be decreased by managing whenever 
[ descent / of a eel electrical potential difference ] with some thresholds. Furthermore, by the 4th 
method, since the output command value is considered in defining a spin compensation multiplier, it 
becomes possible to shorten time amount until the output of a fuel cell serves as an output command 
value like the 2nd method. In addition, in the above mentioned explanation, although three 
thresholds are estimating whenever [ descent / of a eel electrical potential difference ] for 
convenience, the number of setup of a threshold is not limited to this. 

[0067] (5) The 5th method [ 5th ] of a method evaluates whenever [ descent / of eel electrical 
potential difference ] using a threshold like the 3rd method. The point which is different from the 3rd 
method is the spin compensation MAP referred to in order to ask for a spin compensation multiplier. 
[0068] In the 5th method, a spin compensation map as shown in drawing 8 (b) is used. An axis of 
ordinate is a spin compensation multiplier, and drawing 8 (b) is the output command value with 
which the axis of abscissa was emitted by the fuel circuit system fuel cell system. All over drawing, 
three correction factor straight lines corresponding to the threshold (a threshold 1 - threshold 3) 
shown by drawing 7 (c) are drawn. ECU4 chooses the correction factor straight line used in order 
that a eel electrical potential difference may judge to which threshold it corresponds and may ask for 
a spin compensation multiplier from the eel electrical potential difference measured at step S64. 
Furthermore, in the selected correction factor straight line, the spin compensation multiplier 
corresponding to the output command value inputted at step S61 is read. 
[0069] In addition, when the eel electrical potential difference measured in step S64 is the 
convention range, spin compensation multiplier =1 is chosen. In addition, in the above mentioned 
explanation, although three thresholds are estimating whenever [ descent / of a eel electrical potential 
difference ] for convenience, the number of setup of a threshold is not limited to this. 
[0070] The [4th operation gestalt] Since the equipment configuration of the fuel circuit system fuel 
cell system in the 4th operation gestalt is the same as the 2nd operation gestalt ( drawing 3 ), the 
drawing of an equipment configuration is omitted. In the 4th operation gestalt, while determining the 
target rotational speed of a fuel pump 3 using the output-rotational speed MAP ( drawing 2 (b)), it is 
the description that ECU4 controls the rotational speed of a fuel pump 3 using the time amount rate 
of change (henceforth an "output percent change") of the output command value computed by the 
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timer with which ECU4 equipped the interior. In addition, the 4th operation gestalt corresponds to 
invention indicated by claim 6. 

[0071] The flows of control of the 4th operation gestalt are explained using drawing 9 . If an 
acceleration-and-deceleration value is inputted to ECU4, ECU4 will emit an output command value 
to the fuel cell stack 1 according to this acceleration-and-deceleration value (S91). ECU4 determines 
the target rotational speed of a fuel pump 3 with reference to the output-rotational speed MAP 
( drawing 2 (b)) (S93) in that case (S92). Then, ECU4 calculates the output percent change (dl/dt) 
which is time amount rate of change of an output command value (S94). 

[0072] ECU4 computes a spin compensation multiplier by the spin compensation multiplier decision 
routine by considering an output percent-change independent or an output percent change, and an 
output command value as an input (S95). Under the present circumstances, refer to the spin 
compensation MAP which it had beforehand in ECU4 for a spin compensation multiplier decision 
routine (S96). In addition, various methods exist in the decision approach of a spin compensation 
multiplier decision routine and the spin compensation multiplier by spin compensation MAP, and a 
postscript is carried out to it in detail. 

[0073] Then, the rotational-speed command value over a fuel pump 3 is computed as a product of the 
target rotational speed called for at step S92, and the spin compensation multiplier called for at step 
S95 (S97). Then, ECU4 controls a fuel pump 3 and processing (S98) ends it so that the rotational 
speed of a fuel pump 3 may serve as said rotational-speed command value (S99). 
[0074] In addition, an output percent change (dl/dt) is time amount rate of change of the output 
command value applied to the fuel circuit system fuel cell system in step S91, and if the case of a 
fuel cell vehicle is taken for an example, an accelerator breaks in, and it will be the difference of the 
direction, when an accelerator is stepped on quickly, an output percent change (dl/dt) is large, and 
when an accelerator is stepped on slowly, an output percent change (dl/dt) will become small. 
[0075] Next, the various methods for the spin compensation multiplier decision by the spin 
compensation multiplier decision routine (S95) and spin compensation MAP (S96) are explained. 
[0076] (1) In the 1st method [ 1st ] of a method, a spin compensation multiplier decision routine 
(S95) determines a spin compensation multiplier for an output percent change (dl/dt) as an only 
input. Under the present circumstances, refer to drawing 1 0 (a) for a spin compensation multiplier 
decision routine (S95) as spin compensation MAP. 

[0077] An axis of ordinate is a spin compensation multiplier, and drawing 10 (a) is the output 
percent change by which the axis of abscissa was calculated at step S94. Such a big value is taken 
that a spin compensation multiplier serves as the minimum value 1 when an output percent change 
(dl/dt) is 0, and the absolute value of an output percent change (dl/dt) becomes large. 
[0078] In addition, also when an output percent change (dl/dt) is plus, as for a spin compensation 
multiplier, in minus, it becomes large, and this is for the condition that the amounts of the circulating 
hydrogen run short temporarily to generate the inside of the fuel circuit 6 in a fuel cell system in 
which case at the time of acceleration and moderation, as seen in drawing 2 1 (a) and (b). 
[0079] Moreover, it is equivalent to so to speak the accelerator having been rapidly operated as the 
absolute value of an output percent change (dl/dt) is large, and means that the output of a fuel cell 
must be controlled to an output command value in the inside of a short time. Therefore, in order to 
make rotational speed of a fiiel pump 3 into a predetermined value in the inside of a short time, a 
spin compensation multiplier serves as a big value. It is equivalent to so to speak the accelerator 
having been gently operated as the absolute value of an output percent change (dl/dt) is small to it, 
and in this case, since what is necessary is just to control the rotational speed of a fuel pump 3 
gently, a spin compensation multiplier serves as a small value. 

[0080] (2) In the 2nd method [ 2nd ] of a method, a spin compensation multiplier decision routine 
(S95) determines a spin compensation multiplier by considering an output percent change (dl/dt) and 
an output command value as an input. Under the present circumstances, refer to drawing 10 (b) for a 
spin compensation multiplier decision routine (S95) as spin compensation MAP. 
[0081] An axis of ordinate is a spin compensation multiplier, and the axis of abscissa of drawing 10 
(b) is an output percent change. All over drawing, the correction factor graph is drawn for every 
output command value inputted at step S91 ( drawing 9 ). In drawing 10 (b), three in case output 
command values are A, B, and C are shown as a representative. Since the view of these output 
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command values A, B, and C is the same as that of above mentioned drawing 7 (b), it omits 
explanation here. 

[0082] In the 2nd method, ECU4 chooses the correction factor graph corresponding to the output 
command value inputted at step S91, and determines the spin compensation multiplier corresponding 
to an output percent change current in the correction factor graph top further. According to the 2nd 
approach, since a spin compensation multiplier is determined in consideration of an output command 
value, it becomes possible to control the rotational speed of a fuel pump 3 to a rotational-speed 
command value quickly. 

[0083] (3) In the 3rd method [ 3rd ] of a method, a spin compensation multiplier decision routine 
(S95) determines a spin compensation multiplier for an output percent change (dl/dt) as an only 
input. Under the present circumstances, refer to drawing 10 (d) for a spin compensation multiplier 
decision routine (S95) as spin compensation MAP. 

[0084] The focus in the 3rd method is a point of computing the absolute value of an output percent 
change and evaluating the magnitude of the absolute value gradually further. The spin compensation 
multiplier graph of drawing 10 (a) and (b) is an almost symmetrical configuration to the straight line 
of output percent-change =0. This is because it is necessary to make the rotational speed of a fuel 
pump 3 increase in order for the amount of the hydrogen in which it circulates through the inside of 
the ftiel circuit 6 temporarily also the case of acceleration and in moderation to decrease. Thus, a 
spin compensation multiplier graph becomes possible [ determining a spin compensation multiplier 
by computing the absolute value (it being described as |dl/dt| below) of an output percent change, 
and evaluating the absolute value gradually ], since it is an almost symmetrical configuration to the 
straight line of output percent-change =0. 

[0085] This point is explained using drawing 10 (c). The axis of ordinate of drawing 10 (c) is |dl/dt|. 
In the 3rd method, |dl/dt| is managed using a threshold, for example, when |dl/dt| is the range 1, 
|dl/dt| is represented with drawing 10 (c) with a threshold 1 , in the case of the range 2, it is a 
threshold 2 about |dl/dt| and, in the case of the range 3, |dl/dt| is represented with a threshold 3. 
[0086] ECU4 judges to which threshold the output percent change evaluated by step S94 
corresponds, defines a spin compensation multiplier with reference to the spin compensation MAP of 
drawing 10 (d), and controls a fiael pump 3 in step S97 by making into a rotational-speed command 
value the value which multiplied this spin compensation multiplier by the target rotational speed of a 
fuel pump 3 . 

[0087] Since what is necessary is according to this 3rd method for ECU4 not to memorize MAP 
which shows the relation between a spin compensation multiplier and an output percent change like 
the 1st and 2nd methods, and to memorize only the threshold of |dl/dt|, and the spin compensation 
multiplier corresponding to it, it becomes possible to decrease sharply the amount of data which 
should memorize ECU4. Moreover, in the 3rd method, although |dl/dt| is managed with three 
thresholds, the number of setup of a threshold is not restricted to this. 

[0088] (4) Like the 3rd method, the 4th method [ 4th ] of a method both takes in the element of the 
2nd method as if |dl/dt| is managed using a threshold, considers an output command value, and 
determines the spin compensation multiplier of a fuel pump 3. Under the present circumstances, refer 
to drawing 1 1 (a) for a spin compensation multiplier decision routine (S95) as spin compensation 
MAP. 

[0089] An axis of abscissa is the threshold of |dl/dt| and, as for drawing 1 1 (a), the axis of ordinate 
shows the spin compensation multiplier. In each threshold (a threshold 1 - threshold 3), the spin 
compensation multiplier has become settled in every output command value (A-C). In addition, 
output command value A-C drawn on drawing 1 1 (a) shows central value for explanation, and the 
output command value may be set up at the finer step in the actual system. 

[0090] Thus, the amount of data which ECU4 memorizes can be decreased by managing |dl/dt| with 
some thresholds. Furthermore, by the 4th method, since the output command value is considered in 
defining a spin compensation multiplier, it becomes possible to shorten time amount until the output 
of a fuel cell serves as an output command value like the 2nd method. In addition, although three 
thresholds were estimating |dl/dt| for convenience in drawing 1 1 (a), the number of setup of a 
threshold is not limited to this. 

[0091] (5) The 5th method [ 5th ] of a method evaluates |dl/dt| using a threshold like the 3rd method. 
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The point which is different from the 3rd method is the spin compensation MAP referred to in order 
to ask for a spin compensation multiplier. 

[0092] In the 5th method, a spin compensation map as shown in drawing 1 1 (b) is used. An axis of 
ordinate is a spin compensation multiplier, and drawing 1 1 (b) is the output command value with 
which the axis of abscissa was emitted by the fuel circuit system fuel cell system. All over drawing, 
three correction factor straight lines corresponding to the threshold (a threshold 1 - threshold 3) 
shown by drawing 1 0 (c) are drawn. 

[0093] ECU4 judges to which threshold |dl/dt| corresponds, and chooses the correction factor 
straight line used in order to ask for a spin compensation multiplier from the output percent change 
measured at step S94. Furthermore, in the selected correction factor straight line, the spin 
compensation multiplier corresponding to the output command value inputted at step S91 is read. In 
addition, in the above mentioned explanation, although three thresholds are estimating |dl/dt| for 
convenience, the number of setup of a threshold is not limited to this. 

[0094] (6) In the 6th 3rd operation gestalt of a method, the spin compensation multiplier of a fuel 
pump 3 was determined using the eel electrical potential difference of the fuel cell stack 1. 
Therefore, it was possible to have reflected the condition of a fuel cell in control of a fuel pump 3 
with the 3rd operation gestalt. 

[0095] However, in the 4th operation gestalt, since a fuel pump 3 is controlled using the output 
percent change to a fuel cell system, the condition (for example, eel electrical potential difference) of 
a fuel cell system etc. cannot be grasped, and it cannot be reflected in control. Then, in the 6th 
method, while determining the spin compensation multiplier of a fuel pump 3 using an output 
percent change, a fuel pump 3 is also controlling the execution time which performs premium 
rotation, and makes it possible to be stabilized more and to operate a fuel cell system. In addition, 
this method is an operation gestalt corresponding to claim 7. 

[0096] Here, in case "premium rotation" controls the rotational speed of a fuel pump 3 to a 
rotational-speed command value (= target rotational-speed x spin compensation multiplier), it means 
the case where a spin compensation multiplier is larger than 1. 

[0097] The flows of control in the 6th method are shown in drawing 12 . In the flows of control of 
drawing 12 , since it is the same as that of steps S91-S97 of the flows of control of the 4th operation 
gestalt which showed steps SI 21 -SI 27 to drawing 9 , the explanation is omitted. Moreover, in order 
to determine the spin compensation multiplier of a fuel pump 3 in steps SI 25 and SI 26, the thing of 
arbitration is employable out of the 1 st above mentioned method - the 5th above mentioned method. 
[0098] The focus in the 6th method is after step SI 28. In step SI 28, ECU4 decides on the time 
amount (execution-time command value) which rotates a fuel pump 3 with the rotational-speed 
command value determined at step SI 27. Under the present circumstances, refer to the execution 
time MAP (SI 29) for an execution-time decision routine (SI 28). 

[0099] Here, an example of the execution time MAP is shown in drawing 13 . Drawing 13 is an 
execution-time command value which shows the execution time when an axis of ordinate rotates a 
fuel pump 3 with a rotational-speed command value, and an axis of abscissa is an output percent 
change. Moreover, three graphs are drawn on drawing 13 for every output command value A-C as an 
example of an output command value. In drawing 13 , an execution-time command value is so large 
that an output command value is large and the absolute value of an output percent change is large, 
that is, it is set up so that the premium turnover time of a fuel pump 3 may become large. 
[0100] ECU4 determines the execution-time command value for carrying out premium rotation of 
the fuel pump 3 with reference to this execution time MAP. Thus, according to the execution-time 
command value and rotational-speed command value which were determined, a fuel pump 3 is 
controlled in the time amount (SI 31). 

[0101] In addition, after the time amount specified with the execution-time command value passes, a 
fuel pump 3 will be rotated with the target rotational speed determined at step SI 22. Thus, since a 
fuel pump 3 also controls the execution time which performs premium rotation given by the spin 
compensation multiplier by the 6th method, it becomes possible to be stabilized more and to operate 
a fuel cell system. 

[0102] The [5th operation gestalt] Drawing 14 shows the fuel circuit system fuel cell system of the 
5th operation gestalt of this invention. The circulation system which used the fuel pump and the 
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ejector together as a fuel sending-out means in the gestalt of this operation is adopted, and it 
corresponds to invention indicated by claims 2-5. 

[01 03] Although the equipment configuration of the 5th operation gestalt is the same as that of the 
2nd operation gestalt ( drawing 3 ), fuel circuit 6a is equipped with the humidifier 1 1 , and it has the 
dew-point detector 1 2 for measuring further the dew-point of the hydrogen which circulates just 
before the fuel cell stack 1 of fuel circuit 6a, and differs in that ECU4 is supervising the dew-point. 
[0104] It is necessary to the fuel cell stack 1 to supply the hydrogen containing the steam of the 
specified quantity, therefore fuel circuit 6a is equipped with the humidifier 1 1 in the fuel circuit 
system fuel cell system. However, when a sudden acceleration command is emitted by the fuel cell 
system, there is a case where the generating water vapor content of a humidifier stops catching up 
with an initial complement, temporarily. Moreover, when a sudden acceleration-and-deceleration 
command is emitted by the fuel cell system in the condition that control of the circulating load of 
hydrogen is not performed, the phenomenon in which the circulating loads of the hydrogen which 
circulates through the fuel circuit 6 run short temporarily occurs ( drawing 21 ). In such a situation, 
even if it rises [ which increases the amount of operations of a humidifier and is generated ], in order 
that the circulating load of the hydrogen for carrying a steam may decrease, the water vapor content 
which the fuel cell stack 1 needs cannot be filled. 

[0105] By the way, since the hydrogen discharged from the fuel cell stack 1 has incorporated the 
generation water in the fuel cell stack 1, the water of condensation, etc., it has always been saturated 
with the steam. Therefore, at the time of the sudden acceleration and deceleration of a fuel cell 
system, the circulating load of the hydrogen in the fuel circuit 6 is increased, and if fuel circuit 6a is 
made to circulate through the steam saturation hydrogen discharged from a fuel cell system, it 
becomes possible to circulate the steam which a fuel cell system needs, and when a humidifier 1 1 is 
what obtains moisture from the circulating flow of a fuel, the temporary lack of moisture will be 
compensated further. 

[0106] That is, in the 5th operation gestalt, under supervising the dew-point of the hydrogen of a fuel 
cell, even if it is the time of a sudden acceleration-and-deceleration command being emitted by the 
fuel cell system, the fuel circuit system fuel cell system which can secure the amount of hydrogen 
and water vapor content which circulate through the fuel circuit 6 is illustrated. 
[0107] The flows of control of the fuel circuit system fuel cell system of the 5th operation gestalt are 
shown in drawing 1 5 . If an output command is made to a fuel circuit system fuel cell system (SI 51), 
ECU4 will determine the target rotational speed of a fuel pump 3 with reference to the output- 
rotational speed MAP ( drawing 2 (b)) (SI 53) (SI 52). Then, ECU4 measures the dew-point of 
hydrogen through the dew-point detector 1 2 arranged at fuel circuit 6a in front of the fUel cell stack 1 
(SI 54). 

[0108] ECU4 computes a spin compensation multiplier by the spin compensation multiplier decision 
routine using the dew-point of the hydrogen measured at step SI 54 (SI 55). Under the present 
circumstances, refer to the spin compensation MAP ( drawing 16 ) which it had beforehand in ECU4 
for a spin compensation multiplier decision routine (SI 56). 

[0109] An axis of ordinate is a spin compensation multiplier, and, as for drawing 16 , the axis of 
abscissa shows the dew-point of hydrogen. When the dew-point of the hydrogen measured with the 
dew-point detector 12 is low, a spin compensation multiplier is enlarged, the rotational speed of a 
fuel pump 3 is gathered, and the circulating load of the steam saturation hydrogen discharged from 
the fuel cell stack 1 is increased. Then, the rotational-speed command value over a fuel pump 3 is 
computed as a product of the target rotational speed called for at step SI 52, and the spin 
compensation multiplier called for at step SI 55 (SI 57). 

[0110] Then, ECU4 controls a fuel pump 3 and processing (SI 58) ends it so that the rotational speed 
of a fuel pump 3 may serve as said rotational-speed command value (SI 59). 

[01 1 1] In addition, in the gestalt of this operation, although the dew-point of hydrogen was detected 
using the dew-point detector 12 arranged at fuel circuit 6a, since the hydrogen behind a humidifier 
1 1 may be saturated with the steam depending on a system, it is also possible to control the gestalt of 
this operation by in such a case, replacing with the dew-point detector 12 and using a thermometer. 
[0112] In addition, it is possible to apply the approach of considering an output command value 
which was stated with the 3rd operation gestalt or the 4th operation gestalt, the method of managing 
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a dew-point with a threshold, etc. to the approach a dew-point determines a spin compensation 
multiplier. 

[0113] The [6th operation gestalt] The fuel circuit system fuel cell system of the 6th operation gestalt 
of this invention was shown in drawing 17 . In addition, this operation gestalt corresponds to claim 8. 
the bypass way 13 where the focus in the equipment configuration of the 6th operation gestalt 
bypasses a fuel pump 3 to the fuel circuit 6 — preparing — the inside of this bypass way 1 3 — ECU4 - 
- closing motion ~ it is the point of having formed the controllable bypass valve 14. The other point 
is the same as the 3rd operation gestalt ( drawing 5 ). 

[0114] When a fuel cell system is in a steady operation condition, operation of a fuel pump 3 is made 
to stand by with a halt or a low-power output condition (idle state), a bypass valve 14 is opened, a 
fuel pump 3 is bypassed by the bypass way 13, and an ejector 5 is made to circulate through 
hydrogen with the 6th operation gestalt. The circulation force is given to hydrogen by the ejector 5 
and it circulates the fuel circuit 6. 

[01 15] When a sudden acceleration-and-deceleration command is emitted by the fuel cell system or 
the quantity of states (for example, eel electrical potential difference etc.) of a fuel cell system 
decrease rather than the convention range, ECU4 is rotating a fuel pump 3 with predetermined 
rotational speed, increases the amount of the hydrogen through which the fuel circuit 6 is made to 
circulate, and it corresponds to an output command or it returns the quantity of state of a fuel cell to 
the convention range while it supervises it and closes a bypass valve 14. In addition, the 6th 
operation gestalt may estimate the dew-point of hydrogen etc., although the eel electrical potential 
difference is used as a quantity of state of a fuel cell. 

[0116] The flows of control of the 6th operation gestalt are explained using drawing 18 . First, a eel 
electrical potential difference is measured by the voltmeter 10 formed in the fuel cell stack 1 (SI 81). 
Then, when it is judged whether it is the convention range (SI 82) and this eel electrical potential 
difference is judged to be the convention range for a eel electrical potential difference, a valve- 
opening command is made to the (Y) bypass valve 14 (SI 83), and it is stopped by the fuel pump 3 
(SI 84). However, in step SI 82, when a eel electrical potential difference is judged to be less than the 
convention range, a bypass valve 14 is closed and processing for rotating a fuel pump 3 with a 
predetermined rotational speed is performed (S185-S194). 

[0117] First, in step 185, it is judged whether the output command of an acceleration-and- 
deceleration command etc. is made by the fuel cell system. When the output command is made, 
according to (Y) and an output command value, the target rotational speed of a fuel pump 3 is 
determined in step SI 87. 

[0118] Since target rotational speed of a fuel pump 3 cannot be determined in step 1 87 when the 
output command is not made to it, let the output of the present fuel cell system be an output 
command value (SI 86). Then, with reference to the output-rotational speed MAP ( drawing 2 (b)) 
(SI 89), the target rotational speed of the fuel pump 3 corresponding to an output command value is 
determined. 

[01 19] Furthermore, it asks for the spin compensation multiplier whose spin compensation multiplier 
decision routine (SI 90) is a part for premium rotation of a fuel pump 3 by what (SI 91) the spin 
compensation MAP as shown in drawing 7 (a), drawing 7 (b), drawing 7 (d), and drawing 8 (a) is 
referred to for based on the eel electrical potential difference measured at step S 1 8 1 . 
[0120] Then, a rotational-speed command value is computed as a product of target rotational speed 
and a spin compensation multiplier (SI 92), and while clausilium of the bypass valve 14 is carried out 
and it enables circulation of hydrogen at a fuel pump 3, a fuel pump 3 is controlled to the rotational- 
speed command value computed at step 192 (SI 94). After that, control returns to SI 81 and a eel 
electrical potential difference is evaluated again. 

[0121] Drawing 19 explains the control action of the hydrogen circulating load of the fuel circuit 
system fuel cell system of the 6th operation gestalt more concretely. Drawing 19 is the timing 
diagram which showed change of the eel electrical potential difference of the fuel circuit system fuel 
cell system of the 6th operation gestalt, and change of the hydrogen circulating load in a system to 
coincidence. 

[0122] The eel electrical potential difference of a fuel cell shall be in convention within the limits till 
an A point. At this time, in the fuel cell system of drawing 17 , a halt etc. is carried out, a bypass 
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valve 14 is opened, and, as for the fuel pump 3, hydrogen circulation in the fuel circuit 6 is 
performed by only the ejector 5. If a eel electrical potential difference is [ in / an A point ] less than a 
threshold 1 under the effect of the water of condensation in the fuel cell stack 1 etc., according to the 
flows of control shown in drawing 18 , a bypass valve 14 will close ECU4, it will issue the directions 
"operate with the rotational-speed command value computed at step SI 92 to the fuel pump 3", and 
the rotational speed of a fuel pump 3 will increase it. In connection with it, the amount of hydrogen 
which circulates through the inside of the hydrogen circuit 6 increases. 

[0123] However, in this example, the eel electrical potential difference of a fuel cell does not return 
to the convention range, but presupposes that it was further less than the threshold 2 in the B point. 
Then, ECU4 makes the rotational speed of a fuel pump 3 increase further according to the flows of 
control shown in drawing 18 , and makes the amount of hydrogen which circulates through a system 
increase further. Then, if the eel electrical potential difference of a fuel cell returns to the convention 
range as it passes through C point and D point, a bypass valve 1 4 will be opened, a halt etc. will 
carry out a fuel pump 3, and ECU4 will perform hydrogen circulation only with an ejector 5 again. 
[0124] Thus , since work a fuel pump 3 and the hydrogen circulating load in the fuel circuit 6 be 
make to increase , and it be making the fuel pump 3 into the halt or the idle state in the 6th operation 
gestalt in being other when the quantity of state of fuel cells , such as a eel electrical potential 
difference , be less than the convention range , or when an output command be make , there be no 
need of always working a fuel pump 3 , and it become possible to save energy . Furthermore, when 
the quantity of state of the fuel cell stack 1 is in convention within the limits and it can circulate 
through hydrogen required for a system only with an ejector irrespective of the configuration of the 
bypass path and bypass valve of this 6th operation gestalt, the energy efficiency of a fuel circuit 
system fuel cell system can be raised by making the fuel pump in the fuel circuit 6 into a halt or an 
idle state. 
[0125] 

[Effect of the Invention] Since this invention was constituted as mentioned above, it does the 
following remarkable effectiveness so. Since the amount of the fuel with which a fuel sending-out 
means circulates through the inside of a fuel circuit is controlled according to the output command 
value over a fuel cell according to invention according to claim 1, even if a sudden acceleration-and- 
deceleration command is emitted by the fuel cell, the amounts of the fuel through which it circulates 
to a fuel cell do not run short. 

[0126] Moreover, since it is independent about a fuel pump with a fuel cell control unit controllable 
as a fuel sending-out means or uses combining the fuel pump and the ejector which produces the 
circulation force of a fuel by the pressure of a high-pressure fuel tank, it becomes possible to 
circulate only the fuel which a fuel cell requires all over a fuel circuit by emit a sudden acceleration- 
and-deceleration command to a fuel cell, and gather the rotational speed of a fuel pump, even if it is 
in the situation that an ejector cannot fully respond. 

[0127] According to invention according to claim 2, since the fuel cell control unit has the function 
which supervises the quantity of state of a fuel cell, it supervises the eel electrical potential 
difference of a fuel cell, the dew-point of a fuel, etc., and it becomes possible to make the 
information reflect in the amount of the fuel made to circulate through a fuel circuit of it, for 
example. 

[0128] According to invention according to claim 3, since a fuel cell control unit determines the 
target rotational speed of a fuel pump based on an output command value, unlike the case where the 
rotational speed of a fuel pump is controlled based on the output of a fuel cell, control delay does not 
occur in a fuel circulating load. 

[0129] It becomes possible to secure the fuel circulating load demanded with an output command 
value, returning a quantity of state at increasing a fuel circulating load proportionally, when the 
quantity of state of a fuel cell has separated from the convention range, since according to invention 
according to claim 4 a fuel cell control unit considers the quantity of states (a eel electrical potential 
difference, dew-point of a fuel, etc.) of a fuel cell and controls the circulating load of a fuel. 
[0130] According to invention according to claim 5, since the dew-point of the fuel in a eel electrical 
potential difference or a fuel cell inlet port is adopted as a quantity of state of a fuel cell, it becomes 
possible to control the circulating load of a fuel, grasping the condition of a fuel cell with these 
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quantity of states. 

[0131] Since premium rotation of a fuel pump is performed according to the output percent change 
even if a sudden acceleration-and-deceleration command is emitted to a fuel cell, since according to 
invention according to claim 6 a fuel cell control unit considers an output percent change and 
controls the circulating load of a fuel, it becomes possible to secure the fuel circulating load which a 
fuel cell requires. 

[0132] According to invention according to claim 7, since a fuel cell control unit determines the 
execution time when a fuel pump performs premium rotation based on an output percent change, it 
becomes possible to circulate only the fuel according to the size of an output percent change of it all 
over a fuel circuit. 

[0133] According to invention according to claim 8, since the bypass way and bypass valve in which 
a bypass of a fuel pump is possible were prepared all over the fuel circuit, in order to operate, it 
became possible to operate the fuel pump which needs power, only when required. It becomes 
possible to save the power which works a fuel pump by making it operate, when an output command 
is emitted, and only when the quantity of state of a fuel cell has separated from the fuel pump from 
the convention range. 

[0134] Since according to invention according to claim 9 a fuel pump is made into a halt or an idle 
state when the quantity of state of a fuel cell is convention within the limits, it becomes possible to 
raise the energy efficiency of a fuel circuit system fuel cell system. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D rawing 1 ] It is the mimetic diagram showing the equipment configuration of the fuel circuit 
system fuel cell system of the 1 st operation gestalt of this invention. 

[Drawing 2] They are the flows of control ( drawing 2 (a)) of the 1 st operation gestalt of this 
invention, and the output-rotational speed MAP ( drawing 2 (a)). 

[Drawing 3] It is the mimetic diagram showing the equipment configuration of the fuel circuit 
system fuel cell system of the 2nd operation gestalt of this invention. 
[Drawing 4] It is the sectional view of an ejector. 

[Drawing 5] It is the mimetic diagram showing the equipment configuration of the fuel circuit 

system fuel cell system of the 3rd operation gestalt of this invention. 

[Drawing 6] They are the flows of control of the 3rd operation gestalt of this invention. 

[Drawin g 7] It is the spin compensation MAP used with the 3rd operation gestalt of this invention. 

[Drawing 8] It is the spin compensation MAP used with the 3rd operation gestalt of this invention. 

[Drawing 9] They are the flows of control of the 4th operation gestalt of this invention. 

[Drawing 1 0] It is the spin compensation MAP used with the 4th operation gestalt of this invention. 

[Drawing 1 1] It is the spin compensation MAP used with the 4th operation gestalt of this invention. 

[Drawing 12] They are the flows of control in the 6th method of the 4th operation gestalt of this 

invention. 

[Drawing 13] It is the execution time MAP used by the 6th method of the 4th operation gestalt of 
this invention. 

[Drawing 14] It is the mimetic diagram showing the equipment configuration of the fuel circuit 

system fuel cell system of the 5th operation gestalt of this invention. 

[Dra wing 1 5] They are the flows of control of the 5th operation gestalt of this invention. 

[Drawing 16] It is the spin compensation MAP used with the 5th operation gestalt of this invention. 

[Drawing 1 7] It is the mimetic diagram showing the equipment configuration of the fuel circuit 

system fuel cell system of the 6th operation gestalt of this invention. 

[Drawing 1 8] They are the flows of control of the 6th operation gestalt of this invention. 

[Drawin g 19] It is a timing diagram for explaining the control action of the fuel circuit system fuel 

cell system of the 6th operation gestalt of this invention. 

[Drawing 20] It is the mimetic diagram showing the equipment configuration of the conventional 
fuel circuit system fuel cell system. 

[Drawing 21] It is drawing showing the trouble of the conventional fuel circuit system fuel cell 
system. 

[Description of Notations] 

1 Fuel Cell Stack 

2 Regulator 

3 Fuel Pump 

4 ECU 

5 Ejector 

6, 6a, 6b Fuel circuit 
7 Bond Part 
1 0 Voltmeter 
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1 1 Humidifier 

1 2 Dew-point Detector 

1 3 Bypass Way 

14 Bypass Valve 
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